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Figure 7.1  
The Nature 
of Waves 
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Figure 7.2  The Electromagnetic 
Spectrum 
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Figure 7.4  Electromagnetic Radiation Exhibits 
Wave Properties and Particulate Properties   

(dual nature of light) 
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Einstein’s Major Points on Photoelectric Effect	



1.  No e- are emitted by metal hit w/ light below specific threshold ν  (νo)	



2.  Light w/ ν below νo:  No e- emitted (regardless of intensity)  	



3.  Light w/ ν above νo:  # of e- increase with intensity of light	



4.  Light w/ ν above νo:  the KE of the emitted e- increases linearly w/ ν 
of light	



Insert Layman’s terms here	
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Glowing pickle from exciting sodium 
ions 
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Figure 7.7  A Change Between Two 
Discrete Energy Levels Emits a Photon 

of Light 
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Figure 7.8  
Electronic 
Transitions in 
the Bohr 
Model for the 
Hydrogen 
Atom 
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Figure 7.5 a-c  (a) Diffraction Pattern (b) 
Constructive Interference of Waves (c.) 

Destructive Interference of Waves 
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Images of Diffracted Electrons 
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Figure 7.9  
The Standing 
Waves 
Caused by 
the Vibration 
of a Guitar 
String 
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Figure 7.10  
The 
Hydrogen 
Electron 
Visualized as 
a Standing 
Wave Around 
the Nucleus 
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Figure 7.11 a&b  (a) 
The Probability 
Distribution for the 
Hydrogen 1s Orbital 
in Three-Dimensional 
Space (b) The 
Probability of Find the 
Electron at Points 
Along a Line Drawn 
From the Nucleus 
Outward in Any 
Direction for the 
Hydrogen 1s Orbital 
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Figure 7.12 a&b  Cross Section of the 
Hydrogen 1s Orbital Probability Distribution 

Divided into Successive Thin Spherical 
Shells (b) The Radial Probability Distribution 
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Figure 7.13  Two 
Representations of 
the Hydrogen 1s, 
2s, and 3s Orbitals 
(a) The Electron 
Probability 
Distribution (b) The 
Surface Contains 
90% of the Total 
Electron Probability 
(the Size of the 
Oribital, by 
Definition) 
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Figure 7.14 a&b  Representation of the 2p 
Orbitals (a) The Electron Probability 

Distribution for a 2p Oribtal (b) The Boundary 
Surface Representations of all Three 2p 

Orbitals 
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Figure 7.15  A Cross Section of the 
Electron Probability Distribution for a 3p 

Orbital 
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Figure 7.16 a&b  Representation of the 3d 
Orbitals (a) Electron Density Plots of 

Selected 3d Orbitals (b) The Boundary 
Surfaces of All of the 3d Orbitals 
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Figure 7.17  Representation of the 4f Orbitals 
in Terms of Their Boundary Surfaces 
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Figure 7.18  Orbital Energy Levels for 
the Hydrogen Atom 
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Figure 7.19  A Picture of the Spinning 
Electron 
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Figure 7.20  A Comparison of the 
Radial Probability Distributions  of the 

2s and 2p Orbitals 
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Figure 7.21  (a) 
The Radial 
Probability 
Distribution for 
an Electron in a 
3s Orbital (b) 
The Radial 
Probability 
Distribution for 
the 3s, 3p, and 
3d Orbitals 
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Figure 7.22  The Orders of the Energies 
of the Orbitals in the First Three Levels 

of Polyelectronic Atoms 
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Mendeleev's Early Periodic Table 
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Figure 7.25  The Electron 
Configurations in the Type of Orbital 

Occupied Last for the First 18 Elements 
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Figure 7.26  Electron Configurations for 
Potassium Through Krypton 
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Figure 7.27  The Orbitals Being Filled for 
Elements in Various Parts of the Periodic Table  
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Figure 7.28  The Periodic Table with Atomic 
Symbols, Atomic Numbers, and Partial Electron 

Configurations 
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Figure 7.30  The Values of First Ionization 
Energy for the Elements in the First Six Periods 
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Figure 7.31  Trends in Ionization Energies 
(kj/mol) for the Representative Elements 



Photoelectron Spectroscopy (PES)	


Determining ionization energy by bombarding atoms with light and ejecting electrons.  
Energy put in and given off are measured and the difference is the IE	



IE = Ephoton - Eemitted e 	



MJ/mol	

 MJ/mol	



H	

 He	



http://www.chem.arizona.edu/chemt/Flash/photoelectron.html	





Copyright © Houghton Mifflin Company. All rights reserved. 7–41 

Determine the element From the following PES spectra.	



Phosphorous	
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How many core e- in each?	

 10	

 10	



How many valence electrons in each?	

 10	

 10	



Identify each element.	

 Mg	

 Al	



Compare the nuclear charges of the two elements	



Paramagnetic or Diamagnetic?	

 Diamagnetic	

 Paramagnetic	



Why does the E to remove the last electron decrease?	
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Figure 7.32  The Electron Affinity Values for 
Atoms Among the First 20 Elements that 

Form Stable, Isolated X- Ions 
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Table 7.7  Electron Affinities of the 
Halogens 
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Figure 7.33  The Radius of an Atom (r) is 
Defined as Half the Distance Between the 
Nuclei in a Molecule Consisting of Identical 

Atoms 
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Figure 7.34  
Atomic Radii 
(in Picometers) 
for Selected 
Atoms 
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Figure 7.35  
Special 
Names for 
Groups in the 
Periodic 
Table 
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Table 7.8  Properties of Five Alkali 
Metals 
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Table 7.9  Hydration Energies for Li+, 
Na+, and K+ Ions 


